The synthetic cannabinoid, N-(1-adamantyl)-1-pentyl-1H-indazole-3-carboxamide, known also as AKB48 and/or APINACA, has been detected for the first time in herbal incense seized in Italy. Its structural characterization has been performed through gas chromatography-mass spectrometry (GC-MS) and high-resolution nuclear magnetic resonance (NMR) analysis. In order to favor an easier and faster identification of AKB48 in future investigations, NMR assignments in deuterated methanol and chloroform is also reported.
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Synthetic cannabinoids are chemicals that mimic the effect of Δ 9 -tetrahydrocannabinol (Δ 9 -THC), which is the principal psychoactive constituent (cannabinoid) of the cannabis plant. These chemicals are often added to a mixture of dried plant matter (e.g. herbs) and sold for smoking with names such as "Herbal incense" or "Spice" [1, 2] . Occasionally, they are also sold as powder and if so may be drunk as a tea. Such products were developed to be a legal alternative to cannabis [3] , however many synthetic cannabinoids substances are now banned. Indeed, these products have received broad global attention due to their cannabimimetic effects and a number of countries have not been approved for human consumption in consideration of their potential health problems [4] . On the other hand, many synthetic cannabinoids have only recently been developed and there is very limited information available regarding their short and long-term effects [5] .
Although the abuse of synthetic cannabinoids was first discovered in Europe, this phenomenon seems to be an issue now in almost all developed countries throughout the world [6] . Moreover, in response to control measures adopted, there is a strong tendency for the producers to quickly adapt to changes in legislations, by innovatively using similar compounds that are yet to be controlled.
Over recent years, tens of synthetic cannabinoids have been detected as psychoactive ingredients in herbal products or chemical powders around the world. In this frame, and following our continuous effort to oppose illegal drug trafficking [7] , here we report the structural characterization of N-(1-adamantyl)-1-pentyl-1H-indazole-3-carboxamide ( Figure  1 ), also known as AKB48 and/or APINACA, that has been detected for the first time in herbal incense seized in Italy. In order to favor an easier and faster identification of AKB48 in the future investigations, NMR assignments in deuterated methanol and chloroform is also reported. 
Materials and Methods
NMR spectroscopy
GC-MS
Seized samples were dissolved in absolute ethyl alcohol (Carlo Erba Reagenti, Italy) to a concentration of 1 mg/mL. GC was performed with an Agilent 6890A gas chromatograph equipped with a quadrupole mass-selective detector (MSD) Agilent 5973N (Agilent Technologies). The MSD was operated in the electron ionization (EI) mode, with an ionization potential of 70 eV, a scan range of 40-550 amu. The GC was fitted with a 30 m x 0.25 mm ID fused-silica capillary column coated with 0.25 µm 5% diphenyl 95% dimethylpolysiloxane stationary phase (HP5-ms, J&W). The oven temperature was programmed as follows: initial temperature, 80 °C; initial hold, 2 min; program rate, 25 °C/min, 280 °C; hold, 15 min. Column flow: 1 mL/min. The injector was operated in the split mode (10:1) at 280 °C. Injection vol. 1 µl.
Results and Discussion
Five transparent plastic bags containing each ca. 1.5 g of herbal incense were seized in October 2012 in the city of Latina (Italy) from Italian military police (Carabinieri). 1.5 g of sample were extracted for 1 h at room temperature with methanol. The insoluble residues were washed several times. The collected extracts were dried down providing 94.5 mg of dry matter. A small aliquot of the extract has been analyzed firstly by GC-MC analysis. Basically, only one peak was observable in the total ion chromatogram (TIC) (Figure 2A ), whose ion turned out to have m/z 365 ( Figure 2B) . A number of fragment ions were also observed, which were very diagnostic for characterizing the molecule. In particular the intense fragments at m/z 337, 308, 294, 215, 150 and 145, along the molecular ion peak, allowed us to assume that the analyzed molecule is N-(1-adamantyl)-1-pentyl-1H-indazole-3-carboxamide ( Figure  1 ), known also as AKB48 and/or APINACA. Part of the ion peaks could be interpreted as reported in Figure 2C . In particular, the ion fragments at m/z 187, 294 and 308 correspond to the breaking of the bonds between C1-C3' , C1''-N1' and C1''-C2'' , respectively, whereas the ions at m/z 135/230 and 150/215 are due to the breaking of the bonds C1'''-N2 and C1-N2, respectively. This synthetic cannabinoid has been seized for the first time in Japan last year [8] [9] [10] , and this would be the first finding of AKB48 outside Japan. In order to confirm the structure of the compound, an in-depth NMR study has been undertaken. Thus, two aliquots of 10 mg of sample were dissolved in 0.6 mL of deuterated chloroform and methanol respectively and analyzed by NMR without any further purification. Both proton spectra showed the presence of a compound with purity major of 95%. Hereafter, only the spectra in chloroform will be discussed, while the spectra in methanol are reported in the Supplementary Material section. In any case, both assignments are reported in Table 1 . While the proton spectrum is not immediately interpretable, the 13 C-NMR spectrum provides, at glance, important information. It is characterized by 17 signals. The signals at δ C 29.7, 36.6 and 42.0 ppm turned out to be particularly intense with respect of the other signals, indicating the presence of equivalent carbons in the molecule. The chemical shifts of those carbons, along with the total number of signals present in the spectrum, are consistent with the structure of AKB48. Also taking into consideration the aromatic spectral region (δ C 105-145 ppm), that is generally very diagnostic, the number and chemical shift of the signals are consistent with the structure of AKB48. In order to assign all resonances ( 1 H and 13 C) to the pertinent atom, bi-dimensional COSY (Figure 4) , TOCSY (Figure 4) , HSQC ( Figure 5A ) and HMBC ( Figure 5B ) experiments have been acquired and interpreted. In particular, we started to analyze the HSQC experiment since it provides information about which hydrogen is bound to which carbon. From this experiment, it was easy to detect the presence of 4 aromatic and 3 equivalent aliphatic methines, 1 methyl and
Conclusions
Designer drugs are created to avoid the provisions of existing drug laws, usually by preparing analogs or derivatives of existing drugs by modifying their chemical structure. Most of these new illicit drugs are synthesized and trafficked prevalently for recreational use. The major efforts of illicit labs are focused on the synthesis of cannabinoids derivatives and the number of designer drugs is increasing exponentially all over the world. In particular, last year in Japan it has been seized for the first time a new synthetic cannabinoid identified as N-(1-adamantyl)-1-pentyl-1H-indazole-3-carboxamide (Figure 1 ), known also as AKB48 and/or APINACA [8] . Its identification has been performed mainly by NMR and GC-MS. In particular, the NMR assignment of AKB48 has been reported in deuterated benzene. Here, we have reported the finding of AKB48 in herbal incense seized for the first time outside Japan and its NMR characterization in both deuterated chloroform and methanol. Sharing of such information may be valuable for a fast and easy identification of this new cannabinoid to prevent its abuse worldwide.
10 methylenes (where two groups of three methylenes were magnetically equivalent in the adamantyl moiety). The pentyl moiety (C1''-C5'') was easily characterized also using the COSY and TOCSY experiments. For the determination of the aromatic moiety, the HMBC moiety turned out to be particularly diagnostic, especially to assign the quaternary carbons C3' , C3'a and C7'a. In fact, basing on the correlations with aromatic hydrogens 4' and 5' it was possible to assign the carbon at position 3'a. Analogously, C3' was assigned by the connections with H2 and H4' , and C7'a with the connections with H4' , H5' , H6' , H7' and H1'' . Finally, the adamantly moiety was also easily assigned taking into account the symmetry of the moiety ( Figure 6 ). 
